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FOREWORD 

This [ndian Standard was adopted by the Bureau of Indian Standards on 25 January 1990, affer the 
draft finalized by the Automotive Braking Systems Sectional Comniittce had been approved by the 
Transport Engineenng Division Council. 

Rubber boot is one of the critical components of the hydraulic brake systems. In the preparation of 
this Indian Standard considerable assistance has been derived from the following: 

SAE J 1604 Rubber boots for drum type hydraulic brake wheel cylinders 

JIS D 2608 Rubber boots of hydraulic brake wheel cylinders for automobiles, issued by 
Japanese Industrial Standards Committee 

The test method for ozone test set up has followed ASTM D 1 149-1986 'Rubber deterioration- 
surface ozone cracking in chamber'. 



AMENDMENT NO. 3 JUNE 2006 

TO 

IS 12884 : 1990 AUTOMOTIVE VEHICLES — 

BRAKING SYSTEMS, RUBBER BOOTS FOR BRAKE 

WHEEL CYLINDERS — PERFORMANCE 

REQUIREMENTS 

( Page 1, clause 2 ) — Substitute the following for the existing and 
replace ihe yefcired IS No wherever appeanng in the te^t with the foUowing 

1 REFERENCE 

The following standard contains provisions, which through reference in this text, 
constitute provisions of this standard Ai the ume of publication the editions 
indicated were valid All standards are subject to revision, and parties to 
agreements based on this standard are encouraged to investigate the possibility 
of applying the most recent edition of the standard indicated below 

IS No Titte 

8654 2001 Automotive hydraubc brake fluid, heavy duty — Specification 
{second revision ) 

( Page 1, ciausa 4 ) — Insert following new clauses after 4.1 

'5 MARKING 

5.1 Each fubber tK>ot shall be marked with the following 

a) Manijfacturer' s name, his initials or trade- mark, 

b) Identification of mould (cavity number) 

5. 1. 1 Date of packmg or Control Umt No 

3.2 BIS Standartl IVTark 

Rubber Boots may also be marked with the Standard Maik 

5,il The use of the Standard Mark is governed by the provisions of the Bureau 
of Indian Stcmdards Act, 1986 and the Rules and Rcgulaaons made thereunder 
The details of conditions under wluch the hcence for the use of Standard Maik 
may be granted to die manu&cturers or producers may be obtmned from the 
Bureau of Indian Standards ' 



(TED 4) 



Reprography Umt, BIS, NcMf Ddlu, In*a 
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FOREWORD 

This [ndian Standard was adopte 
draft finalized by the Automotive 
Transport Engineering Division ( 

Rubber boot is one of the critical 
this Tndian Standard considerablf 

SAE J 1604 Rubber boots 

JIS D 260S Rubber boots 
Japanese Indus 
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AMENDMENT NO. 2 NOVEMBER 2003 

TO 

IS 12884 ; 1990 AUTOMOTIVE VEHICLES — 

BRAKING SYSTEMS, RUBBER BOOTS EOR BRAKE 

WHEEL CYLINDERS —PERFORMANCE 

REQUIREMENTS 

( Pt2f^£ 2, clause A -3.1 ) — Substitute 



for 

tW':i - w^)-{W\ -W2) xioo 

y ^ — - 

{ Pa,^e ^, (louse D-2.1 ) — Subfititiite '- 40 to - 4'Y\^' >or '- 40 lo 43"C' 



(TED 4 \ 



Rcprygfaphy b'ntt, DiS, New Delhi, India 



AMENDMEIST NO. I APRIL 1995 

TO 

IS 12884 : 1990 AUTOMOTIVE VEHICLES — BRAKING 

SYSTEMS, RUBBER BOOTS FOR BRAKE WHEEL 

CYLINDERS — PERFORMANCE REQUIREMENTS 

( Page 3, Fig. 2, matter at left stde top of the figure ) — Substitute the 
follnwing for the existing matter 

'RE"TOACTOR SPWMG SHALL REQUIRE NOT MORE THAN 3Sfi kPa TO MAKE A 
COMPLETE STROJCE AT ROOM TEMPERATURE' 



(TED4) 



Repiogf»phy Unit, BIS, New Delhi, Itidia 
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Indian Standard 

AUTOMOTIVE VEHICLES — BRAKING 

SYSTEMS, RUBBER BOOTS FOR 

BRAKE WHEEL CYLINDERS — 

PERFORMANCE REQUIREMENTS 



1 SCOPE 

1.1 This Indian Standard specifics the perfor- 
mance requirements and rest methods for rubber 
boots at the end of wheel cylinders ( used in drum 
brakes ) to present the entrance of impuritiea like 
dirt and moi&turc. 

1.2 Th« rubber boots are intended for operation 
in a temperature range of ^40 to I20±2'C. 



2 KEFERENCE 

2.1 The following Indian Standard is a necessary 



adjunct to thjs standard: 

iS No. Title 

B654' : J9S6 Automotive hydraulic braJcc fluid, 
heavy duty {first revision ) 

3 GENERAL REQUIREMENTS 

3.1 There shall be no cracks, blisters, pin-holes, 
sweJling, embedded foreign materia J on the boot 
surface or any other physical defects. 

4 PERFORMANCE REQUIREMENTS 

4.1 The performance of the boots when tested as 
per Annesi A to G shall comply with the require- 
ments as follows: 



SI Description 

No. 

a) Resistance to fluid at elevated 

temperature 

b) Heat stroking test 

c) Low temperature stroking test 

d) Low temperature — bend lest 

e> Tension set test 

f) Heat resistance test -^ Static 



g) Ozone resistance test 



FerfonnaDce Requiremcats 



Change in volume rate — 10 to +15 percent 
Change in hardness —10 to -hlO IRHD 

After strokmg test, the boot shall be free of 
flcx^ cracks which extend through the wall 
thickness and shall fit tightly around the 
cylinder and push rod/piston 

During stroking, the hoot shall not crack or 
separate from its assembled position on the 
cylinder or become loose on the push rod 

The boot surface shall reveal no crack and 
shall be capable of returning to ongmal 
shape in less than one minute 

The boot shall show not more than 75 
percent tension set 

After the heat resistance test the boot shall 
conform to the following: 

a) No cratkjng shall occur when Hexed to 
service conditions 

b) Change m hardness — 5 to + 10 points 
IRHD 

At Ethe end of 70 hours exposure pcrjod, 
whenexamin«d under 2K magnification, the 
surface of the specimen shall show no 
evidence of cracking, rupture or other 
deterioration 



Test Method 
( Reference ) 


Annex A 


Annex B 


Annex. C 


Annex D 


Annex E 


Acncjt F 



Annex G 



ANNEX A 

[ Clause 4A (a)] 

RESUTTANCE TO FI-UIDS AT ELEVATED TEMPERATURE 

A-1 TEST SPECIMEN 

A-1.1 A atrip of 3 to 5 g from each boot for 
testing shall be taken. Two specimens to be used. 
A-2 TEST PROCEDURE 

A-2.1 Determine and record initial volume of 
each seal by finding out the diflerence between 
the weight ia air and weight in water. 
A-2.2 Determine and record initial IRHD hard- 
ness of the test seals using a microtester. 
A-2.3 Test specimens shall be completely 
immers^ in 75 cc of brake fluid conforming to 
IS 8654 ; 19ft6 or any higher grade as recommend- 
ed by the vehicle manufacturer in a glass jar and 
tightly capped. The jar shall be placed in an oven 
at l20i2'C for a period of 70 ±2 hours. 
At the end of the heating period, allow the test 
specimens to cool in the glass jar to ambient 
conditions for 60 to 90 minutes and then rinsed 



with isopropyl alcohol or ethyl alcohol and wipe 
dry. Specimen's shall not remain in the alcohol for 
more than thirty seconds. Determine and record 
the Auid volume and hardness ( IRHD ) of each 
specimen. Examine the specimens for disintegra- 
tion as evidenced by blisters or sloughing. 
A-3 CALCXn^ATlON 

A-3.1 The change in volume 'FMn percentage is 
obtained from the equation: 

( FTs- lV4)-( Wi- Tf^2) X 100 



V ■ 
where 



( Wi-Wt) 



y =* change in volume, percent, 
Wi == mass m air before dipping, g, 
Wt = mass in water before dipping, g, 
W% = mass ill air after dipping, g, and 
Wi, =* mass in water after dipping, g. 



ANNEX B 

[ aauseA.X (b) ] 
HEAT STROKING TEST 



B-1 TEST SPECIMENS 

B-l,l Two boots with corresponding wheel 
cylinder shall be taken as test specimens. 

B-2 TEST PROCEDURE 

B-2.1 Assemble the wheel cylinder and boots 
taking the normal precautions and then mount 
the cylinder into the actuator assembly, operating 
at 1 000 strokes/hour with a stroke length of 



SlH t A8LE PRtSSV^E ntUt F 
VALVE FOP I£Sr PftESSUPE 
WITH OPTIONAL MECHANiCiL 
STROKING 



4"8i0'5 mm. A typical set up for actuation is 

shown in Fig. 1. 

Place the cylinder assembly with the test boots in 

the oven and actuate for 22 ± I hour at 120zb2*C. 

The brake fluid used shall conform to IS 8654 : 

19&6. 

AAer the actuation of the assembly it shall be 

removed from oven, allowed to cool to room 

tempeiaiure and the boots examined for flex, 

cracks and general appearance. 
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EQUiPMENf 
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i*HEEL CVLMOCA CyP STAQKINO FIXTURE 

Fig. 1 Typical Actuator for Heat Strokino Test 
2 
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ANNEX C 
[ Clause 4,1 (c) ] 

LOW TEMPERATURE STROKING TEST 



C-1 TEST SPECIMEN 



C-1.1 Two boots wjth corrcspoziding wheeJ 
cylinder shall be takea as test specimen. 

C-2 TEST PROCEDURE 

C-2.1 Assemble the wheel cylin<lcr and boots 

taking the normal precautions and mount the 

same into the actuator assembly. A typical 
actuator is shown in Fig. 2. 

Place the wheel cylinder assembly with the test boots 

' in a cold chamber which is sufficient to contain 

them and so arranged to permit the operator to 



check and operate it without removal from the 
chamber, thus exposing the specimen to a 
temperature of —40 to — 43'C for 70 ±2 hours. 

After 70 ±2 hours of low temperature exposure, 
stroke the boots with the stroking apparatus for 
6 strokes, 30 seconds apart, without removal from 
the chamber The brake fluid used shall be 
a.s per IS 8654 : 1986, 

After the test, the wheel cylinder assembly is 
taken from the cold chamber and checked. The 
boot shall not reveal any crack in the assembled 
position of the cylinder or become loose on the 
push rod. 




•l^.Cn^ THICK WOaO BASE 

Fig. 2 Low Temperature Leakage Test Apparatus 



ANNEX D 
[ Cfause 4.1 (d) ] 

LOW TEMPERATURE — BEND TEST 



D-1 TEST SPECIMEN 

1>1.1 One boot shall be taken as test specimen. 

D-2 TEST PROCEDURE 

D-2.1 Place the boot in a cold chamber at —40 
to 43*C for 70 ±2 hours. 



At the end of the test, bend the boot between 
thumb and finger inside the chamber and immedi- 
ately release. Check the condition when it 
returns to its original shape. Returning the boot 
to room temperature, check for cracks. Use 
gloves for bending to avoid conduction of body 
heat. 
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ANNEX £ 

[ Clause 4.1 (c) ] 

TENSION SET TEST 



e-1 TEST SPECIMEN 

E-l.t Three boots are taken as test specimen. 

E-2 TEST PROCEDURE 

E-2.] A mandrel is made, (o suit the sealing end 
atuched to wheel cylinder or to the actuating 
push rod/piston, such that the diameter is \\5 
percent of the moulded dia of the chosen boot 
end. This means that when the test boot is 
mounted on to the mandrel, it will expand the 
chosen boot end by 15 percent. The moulded 
diameter shall be calculated from the average of 
two measuremeota made at right angles to each 
other. The mandrel shall be provided with a 
smooth lead-in chamfer to prevent cutting of the 
rubber and shall itself have a polished machine 
finish (0'40 ttm la AA maximum). 

Measure the inside diameter of the ends of 3 
specimen boots to nearest 0"02 mm. Measure at 
two positions at nght angles to each other and 
take the mean value. 



Assemble the test boots on the stretch mandrels. 
Place assemblies in the oven and heat for 70 ±2 
houriat I20±2''C. 

At the end of the heat exposure, remove the 
assemblies and cool at room temperature. Take 
the boots oiT the mandrel and alJow to recover 
for 1 hour. Again measure the diameter and 
record. 

E-3 CALCULATIONS 

E-3.1 Tension set ts calculated as a percentage of 
the original stretch deflection as per the following: 



Tension set 



(D2-D1) 



X 100 



where 

Jt)i = dia before lest, mm, 

V2 == dia after the test^ mm; and 

£>a = mandrel dia, mm. 

NOTE — Mjnjmum 3 specimens shall be tested jn ihc 
above manner. 



ANNEX F 
[ Clause ^A (0] 

HEAT RESISTANCE TEST -- STATIC 



F-1 TEST SPECIMEN 

F-1.1 Two boots shall be taken as teit specimen. 

F-2 TEST PROCEDURE 

F-2.1 Determine the initial hardness using the 



Shore harness tester. Suspend the test spccimeas 
in an oven for 22±1 hour at [20±2''C. 

At the end of the heat exposure remove them 
from the oven, allow to cool to room temperature 
and then check the hardness andfiezibility. 



ANNEX G 
[ Clause 4A (g) ] 

OZONE RESISTANCE TEST 



G-l TEST SPECIMEN 

G'1.1 Two boots shall be taken as test specimen. 

G-2 TEST PROCEDURE 

G-2.1 For conducting tests, an ozone chamber as 
shown in Fig. 3 or 4 capable of maintaining 
an ozone concentration of 30 :ii 5 ppm is recom- 
mended. A stretching mandrel as given m Annex 
E is also made available for carry mg out the test. 

Assemble the boots on the stretching mandrel and 
allow to rest for 22 ±2 hours at room tempera- 
ture, (hen subject the boots installed on the 



mandrels to an ozone concentration of 50 ±5 ppm 
by volume at 40±2''C for 70±2 hours. 

At the end of the exposure, the boot surface shall 

be fice frgm cracks. 

NOTE — Figures 3 and 4 provjde typical arrange- 
rneat for ozone cracking chamber. However, an 
acceptable ozone cbamber is one that has sufficient 
air-ozone throughput rate, internal circulation and 
Volume. The volume f)f the chamber shalJ at ieasi be 
O'll to 014 m* Jt IS also reconnniended that the 
generating source j$ kept outside the chamber with 
filtration of forcigo matter frg»m the strainer. The 
rccommerded partial pressure of ozone shall be 
approximately 50 ml^. The ^r-ozone velocity can be 
0*6 m;s The nQimal source Of ozone is the mercury 
vapour [amp. 
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Fio. 3 Ozone Absorbino Device (Typical) ( Spray- Jft ) 
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crsoLunoN 

IRA IN COCK 



pumping tube 
Fig. 4 Modified Spray- Jet Apparatus 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of inditm 
Standards Act^ 1986 and the Rules and Reguliitions made ihercundcr. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the reqiii reme jits of that standard under a weJJ defined system of inspection, 
testing and quahty control *fhich is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use cf the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Doreui of IndUn Standards 

BIS is a statutory institution established under fte Bureau of Indian Standards Act^ 19S6 to promote 
harmonious devdopmcnt of the act ivjti«4 of standardization, marking and quality certification of goods 
and attending to connected inatters in tbc cotifiCry. 

Copyrlcht 

BIS has the copyright of all its publications. No part of these publications may be reproduced m 
any form without the prior permission in writing of BIS, This does nL>t pret^Jude the free use, in the 
course of implementing the standard, of necessary detarls, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed tt* the Director (Publications), BIS. 

RevisioD «f ladiaa Standards 

fndian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from lime to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BJS giving the 
following reference: 

Doc : No. TED 4 ( 5277 > 

Amendments Issued Since Publication 

Amend No. Dale of Issue Text Affected 
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